Measurement of lysosomal glucocerebrosidase activity in mouse liver using a fluorescence-activated cell sorter assay.
Lysosomal acid beta-glucocerebrosidase hydrolyzes glucocerebroside to glucose ceramide. Patients diagnosed with Gaucher disease, however, lack this enzyme, leading to the accumulation of glucocerebroside in tissue macrophages within multiple organs. Such patients can receive enzyme replacement therapy during which a human placental-derived or recombinant form of acid beta-glucocerebrosidase is targeted to the macrophages. As part of evaluating the effectiveness of such therapies, currently available methodologies for measuring acid beta-glucocerebrosidase activity are primarily conducted in cultured cell lines or tissue culture. However, these in vitro assays are limited by their ability to evaluate the efficacy of in vivo acid beta-glucocerebrosidase replacement therapy in animal models. In particular, there is an unmet need to simultaneously define cellular localization and evaluate enzyme activity following treatment in vivo. In addition, results of commonly used fluorescent-based assays for enzyme activity are difficult to compare day to day and/or across laboratories due to the variability inherent in flow cytometric measurement. In this article, we describe a reproducible and consistent quantitative method for the combined measurement of fluorescein intensity from enzyme-substrate conversion and cell localization by phenotype-specific phycoerythrin-antibody staining. Following infusion of recombinant human acid beta-glucocerebrosidase in mice, nonparenchymal cells are prepared from the livers of treated and control animals. Acid beta-glucocerebrosidase activity is measured in molecules of equivalent soluble fluorophore units within Kupffer cell populations as defined by phenotype-specific monoclonal antibodies. This assay should be applicable to investigations of other Gaucher disease treatments in both human and animal models.